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f ABSTRACT

There are three broad goals to this project. The first and primary goal is to
begin the systematic development of a data base from which one could estimate the
hazards to hearing resulting from exposure to blast waves or other high level
impulse noise transients. To achieve this primary objective the following two
objectives must first be achieved: (1) to develop a methodology to efficiently acqulrc
data on a large number of experimental animals that have been exposed to a variety
of blast wave configurations. This includes audiometric, histological and acoustic
variables; (2) to develop a set of blast wave simulation devices which can reliably
generate blast waves with a variable distribution of spectral energy in a laboratory
environment. This report will describe progress that was achieved on each of these
objccnvcs Before the project termination, data acquisition was completed on 70
chinchillas that were exposed to one of a series of very low frequency (125 Hz)
energy-content blast wave exposure paradigms. This data represents part of the first
of four phases of a parametric study that was designed to estimate the contributions
of individual blast wave exposure variables on the production of hearing loss.
_Hearing function was measured using the auditory evoked potential (AEP) technique.
7 The evaluation of hearing consisted of pre- and postexposure measurements of pure
tone thresholds and tuning curves (masked thresholds).” Quantitative and qualitative
data on each experimental cochlea was obtained from -the traditional surface
preparation technique. \ The objective of this approach was to correlate the exposure
variables wi nctional and morphological indices of trauma. The blast waves used
in this first study were gencrated using a conventional compressed alr-dnven shock

tube. The following blast wave parameters were studied:

! 1. Intensity of the blast wave. The intensity was characterized by
; the peak sound »>ressure level of the initial positive over
' pressure, and by the total energy (J/m2) of the exposure. Three
intensities were uscd; 150, 155, and 160 dB peak SPL.

2. Inter-stimulus interval (ISI) i.e., the effects of repetition rate,
Rates of 1/m, 10/m, and 1/10m were used.

: 3. Total number of impulses (N), where N = 1, 10 and 100.

The original goals of the project were not completed_because the principal
investigator moved from the University of Texas at Dallas to the State University of
New York at Plattsburgh. Of the 21 groups specificd in the original project, 13 were
completed before moving., This report includes the raw data collected for those 13
groups. The remaining cight groups will be completed at the State University of Ncw
York at Plattsburgh (DAMDI17-86-C-6172) and a Afinal summary report will contain a
d»tailed analysis of the data from all 21 groups. =
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Summary Data for the Group Exposed to:

155 4B, 100X, 10/M

Animal #
1880 - Completed the Entire Protocol
1922 - Completed the Entire Protocol
1927 - Completed the Entire Protocol
1945 - Completed the Entire Protocol
1949 - Completed the Entire Protocol
1953 - Completed the Entire Protocol
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155 dB 100X 10M

PRE-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1880 10.8 5.8 15.8 7.5 0.8 9.2 kkxk
1922  14.2 2.5 15.8 2.5 7.5 14,2 kkkkx
1927 9.2 9.2 17.5 17.5 27.5 17.5 ‘kk¥k%
1945 19.2 7.5 7.5 5.8 19.2 10.8 kkxx
1949 4.2 -0.8 2.2 14,2 30.8 35.8 kkkk
1953 12 5 5.8 7.5 =2.5 10.8 10.8 #**k*x
Mean 11.7 5.0 12.2 7.5 16.1 16.4  hikxk
S.D. 5.0 3.6 4.6 7.4 11.8 10.0 *#kk%

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1880 44.2 54.2 57.5 49.2 57.5 75.8 Hkkxk
1922 4.2 5.8 17.5 -5.5 15.8 22.5 kkikxk
1927 25.8 12.5 20.8 5.8 19.2 20.8 #K¥xkk
1945 19.2 9.2 12.5 4.2  24.2 5.8 ki
1949 40.8 42.5 49.2 37.5 44.2 42.5  k¥kix
1953 27.5 37.5 42.5 2.5 22.5 25.8 kkkix
Mean 26.9 26.9 33.3 15.6 30.6 32.2 ki
S.D. 14.6 20.3 18.8 22.1 16.5 24.4 Akkkx

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1880 33.3 48.3 41.7 41.7 56.7 66.7 ‘kxkxk
1922 -10.0 3.3 1.7 -8.0 8.3 8.3 rkkiax
1927 16.7 3.3 3.3 -11.7 -8.3 3.3 kkkkk
1945 0.0 1.7 5.0 -1.7 5.0 ~5.0 Hxikkk
1949 36.7 43.3 40.0 23.3 13.3 6.7 orkkk
1953 15.0 31.7 35.0 5.0 11.7 15.0 ‘xkkkx
Mear 15.3 21.9 21.1 8.1 14.4 15.8 ki
S.D. 18.2 21.7 19.6 20.6 22.1 25.8  ‘k¥i%




155 dB 100x 10/M

TEMPORARY THRESHOLD SHIFT (dB)

Frequency 0.5 kHz
Animal\Hr 0 2 8 24 240 Max
1880 76.7 66.7 56.7 61.7 41.7 76.7
1922  48.3 23.3 23.3 13.3 8.3 48.3
1927 38.3 33.3 33.3 33.3 18.3 38.3
1945 13,3 23,3 28.3 8.3 8.3 28.3
1949 78.3 78.3 78.3 78.3 43.3 78.3
1953 60.0 65.0 70.0 55.0 #***xx 70,0
Mean 52.5 48.3 48.3 41.7 24.0 56.7
S.D. 24.7 24.5 23.2 28.0 17.4 21.2

Frequency 2.0 kHz
Animal\Hr 0 2 8 24 2490 Max
1880 71.7 72.2% 71.7 71.7 S1.7 72.2
1922 46.7 21.7 21.7 6.7 6.7 46.7
1927 25.0 15.9 10.0 10.0 5.0 25.0
1945 30.0 40.0 50.0 15.0 10.0 50.0
1949 73.3 78,3 78.3 73.3 48.3 78.3
1953  70.0 75.0 80.0 65.0 #**xx  80.0
Mean 52.8 50.4 52.0 40.3 24.3 58.7
s.n. 21.9 28.5 30.2 32.8 23.5 21.8

Frequency 8.0 kHz
Animal\Hr 0 2 8 24 240 Max
1880 86.7 81.7 81.7 8l.7 56.7 86.7
1922 75.0 45.0 45.0 15.0 5.0 75.0
1927 35.0 15.0 -10.0 -5.0 -5.0 35.0
1945 68.3 68.3 68.3 28.3 3.3 68.3
1949 51.7 56.7 56.7 56.7 16.7 56.7
1953  76.7 76.7 76.7 46.7 kkkxx 76,7
Mean 65.6 57.2 53.1 37.2 15.3 66.4
S.D. 18.9 24.6 33.7 31.0 24.4 18.3
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The Group Mean Recovery Curves

Measured at Three Test Frequencies
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The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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l The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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SHOCK TUBE EXPOSURE

155 dB,

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

ANIMAL INNER
NUMBER HAIR
CELLS
R1880R 108
R1922R 27
R1927R 56
R1945R 68
R1949R 138
R1953R 116
GROUP MEAN 86
S.D. 42

1ST ROW
OUTER
HAIR
CELLS
2235
104
586

85
1342

551

A265
100X, 10/MIN
2ND ROW 3RD ROW TOTAL
OUTER OUTER OUTER
HAIR HAIR HAIR
CELLS CELLS CELLS
2146 1696 6077
134 142 380
517 495 1598
122 163 370
1521 1412 42175
682 975 2208
2485
2275

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE

BAND

CENTER
FREQUENCY

GROUP MEANS

0.125

(o)W e o =N Oy

STANDARD DEVIATIONS
0.125

[oa e B - 0 S 0 o

kHz
kHz
kHz
kHz
kHz
kHz
kHz
kHz

kHz
kHz
kHz
kHz
kHz
kHz
kHz
kHz

OUTER
HAIR
CELLS

INNER
HAIR
CELLS

64.8
139.2
348.2
459.2
414.8
366.8
440.5
242.0

| (¥8]
adhwnodaN
o o e e s e

e e

QWOoOUIOOSOO®

24.1
141.2
301.2
493.5
467.4
463.7
390.9
364.7

o
WNNDNVORN

[ SN
L L] .
OO UNOON
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1880R

0.125 kHz 1 8 18 48 74 0 1
0.25 kHz 1 252 132 33 417 0 0
0.5 kHz 2 327 314 43 684 5 5

1 kHz 57 302 334 250 886 112 120

2 kHz 12 341 341 341 1023 10 61

4 kHz 14 339 341 314 994 29 54

8 kHz 16 341 341 341 1023 44 114

16 kHz 5 310 310 310 930 2 11
TOTALS 108 2235 2146 1696 6077 202 366

CHINCHILLA R1922R

0.125 kHz 7 2 14 25 41 0 4

0.25 kHz 16 40 44 48 132 22 26

0.5 kHz 4 29 38 33 100 7 26

1 kHz 0 3 5 3 11 0 0

2 kHz 0 0 2 2 4 0 0

4 kHz 0 1 1 0 2 0 0

8 kHz 0 28 26 27 81 0 0

16 kHz 0 0 4 4 8 0 0

TOTALS 27 104 134 142 380 29 56
CHINCHILLA R1927R

0.125 kHz 4 24 24 49 97 0 0

0.25 kHz 2 52 13 16 81 1 0

0.5 kHz 27 262 253 232 747 62 72

1 kHz 1 11 11 6 28 1 0

2 kHz 0 33 19 15 67 0 3

4 kHz 6 28 15 12 55 0 0

8 kHz 5 68 47 26 141 1 0

16 kHz 11 106 133 138 377 0 0

TOTALS 56 586 517 495 1598 65 75
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES
l 1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER QUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS
l CHINCHILLA R1945R
0.125 kHz 1 4 6 26 36 2 1
0.25 kHz 0 3 3 11 17 1 0
0.5 kHz 4 1 17 14 32 0 0
1 kHz 0 3 19 7 29 0 0
I 2 kHz 1 1 7 15 23 0 0
4 kHz 1 2 0 6 8 0 0
8 kHz 59 65 65 73 203 21 23
16 kHz 2 6 5 11 22 0 2
TOTALS 68 85 122 163 370 24 26
CHINCHILLA R1949r
0.125 kHz 1 6 11 41 58 0 1
0.25 kHz 7 29 - 25 45 99 5 8
l 0.5 kHz 2 132 94 90 316 5 62
1 kHz 84 368 367 358 1093 183 194
2 kHz 1 330 332 281 943 5 22
4 kHz 33 277 335 305 917 83 86
8 kHz 6 195 341 285 821 7 4
16 kHz 4 3 15 7 25 c 0
I TOTALS 138 1342 1521 1412 4275 288 377
CHINCHILLA R1G653R
l 0.125 kHz 3 6 28 49 83 0 1
0.25 kHz 3 16 15 58 89 2 1
0.5 kHz 3 67 73 70 210 0 1
1 kHz 86 223 238 247 708 171 122
2 kHz 19 127 139 163 429 28 22
4 kHz 0 38 72 115 225 1 2
8 kHz 0 64 100 210 374 0 6
l 16 kHz 2 10 17 63 90 0 0

TOTALS 116 551 682 975 2208 202 155
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l Cochleograms and PTS Audiograms

for Individual Animals
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Summary Data for the Group Exposed to:

Animal #

1746
1826
1854

1866
1868
1887

155 dB, 100x, 1/M

Completed the Entire Protocol
Completed the Entire Protoccl

No postexposure Tuning Curve
Collected

Completed the Entire Protocol
Completed the Entire Protocol

Completed the Entire Protocol
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155 dB 100X '™

PRE~-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1746 17.5 12.5 15.8 4.2 25.8 27.5  ‘kxkkk
1826 15.8 9.2 17.5 10.8 27.5 20.8  (wkkx
1854 20.8 10.8 14.2 9.2 19.2 20.8  xkkxk
1866 15.8 5.8 14.2 7.5 19.2  19.2 ikkkkx
1868 10.8 4.2 4.2  -1.7 20.8 17.5  kkkkx
1887 15.8 9.2 17.5 0.0 5.8 12.5 kkkkx
Mean 16.1 8.6 13.9 5.0 19.7 19.7 kkkkx
S.D. 3.2 3.1 5.0 5.1 7.7 4.9 Fkxkx

POST-EXPGSURE THRESHOLDS (dB SPL)

Animal\kkz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1746 30.8 39.2 40.8 24.2 35.8 35.8  k#ikxk
1826 39.2 32,5 37.5 22.5 37.5 35.8  kwkixk
1854 19.2 14.2 19.2 17.5 14.2 27.5 ‘iriekkxk
1866 14.2 7.5 9.2 5.0 2.5 12,5 hkkkx
186€ 20.8 22.5 20.8 -~5.8 27.5 9.2 Akkkx
1887 24.2 35.8 34.2 14.2 25.8 17.5 ik«
Mean 24.7 25.3 26.9 12.9 23.9 23.1 kwkkx
S.D. 9.0 12.7 12.4 11,4 13.4 11.7 kkkiex

PERMANENT THRESHOLD SHIFT (d&B)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
174 13,3 26.7 25.0 20.0 10.0 8.5 ki
1826 23.3  23.3 20.0 11.7 10.0 15.0 ‘ewkwk
1854 -1.7 3.3 5.0 8.3 -5.0 5,7 kkkkk
1866 -1.7 1.7 -5.0 -2.8 -16.7 -6.7 *xxkx
1868 10.0 18.3 16.7 -4.2 6.7 ~3.3 kkkkk
1887 8.3 26.7 16.7 14.2 20.0 5.0 #hkkk
Mean 8.6 16.7 13.1 7.9 4.2 3.3 kkkkk
s.D. 9.5 11.4 11.0 9.5 13.0 9.1 kdkkx
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155 dB 100X 1M

TEMPORARY THRESHOLD SHIFT (dB)

Frequency 0.5 kHz
Animal\Hr 0 2 8 24 240 Max
1746 70.0 65.0 35.0 65.0 15.0 70.0
1826 66.7 61.7 41.7 41.7 31.7 66.7
1854 41.7 31.7 16.7 21.7 1.7 41.7
1866 -3.3 -8.3 -3.3 -3.3 -3.3 -3.3
1868 66.7 ©66.7 66.7 31.7 16.7 66.7
1887 56.7 61.7 36.7 21.7 11.7 61.7
Mearr 49.7 46.4 32.2 29.7 12.2 50.6
s.o. 28.0 29.8 23.7 22.9 12.3 28.3

Frequency 2.0 kHz
Animal\Hr 0 2 8 24 240 Max
1746 71.7 71.7 51.7 46.7 21.7 7.7
1826 65.0 65.0 50.0 45.0 30.0 65.0
1854 68.3 63.3 58.3 43.3 18.3 68.3
1866 -1.7 -6.7 -6.7 -1.7 -6.7 -1.7
1868 68.3 78.3 73.3 63.3 33.3 78.3
1887 70.0 70.0 45.0 35.0 15.0 70.0
Mean 56.9 56.9 45.3 38.6 18.6 58.6
s.pD. 28.8 31.6 27.3 21.8 14.2 29.9

Frequency 8.0 kHz
Animal\Hr 0 2 8 24 240 Max
1746 61.7 61.7 41.7 41.7 21.7 61.7
1826 60.0 60.0 55.92 25.0 20.0 60.G
854 62.3 68.3 63.3 38,3 -1.7 68.3
1866 13.3 5.7 3.3 -6.7 -~11.7 13.3
1868 66.7 66.7 66.7 56.7 -3.3 €6.7
1887 75.7 81.7 26.7 21.7 6.7 81.7
Mean 57.0 55.3 42.8 29.4 5.3 58.6
§.D. 22.2 31.3 24.3 21.7 13.4 23.5
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The -oup Mean Recovery Curves

Measured at Three Test Frequencies
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l The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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A299
SHOCK TUBE EXPOSURE
l 155 dB, 100X, 1/MIN
TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING
1ST ROW 2ND ROW 3RD ROW TOTAL
ANIMAL INNER OUTER OUTER OUTER OUTER
NUABER HAIR HAIR HAIR HAIR HAIR
l CELLS CELLS CELLS CELLS CELLS
R1746R 15 282 299 155 736
R1826R 28 785 739 443 1967
R1854R 19 172 153 188 513
l R1866R 20 24 29 26 79
R1868T 115 629 819 495 1943
R1887R 12 501 577 347 1425
GROUP MEAN 35 1111
l D. 40 786
TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE

COCHLEA CENTERED AT THE FREQUENCIES INDICATED

l OCTAVE BAND INNER OUTER
CENTER HAIR HAIR
FREQUENCY CELLS CELLS

GROUP MEANS

0.125 kHz 1.7 66.2
l 0.25 kHz 2.8 57.2
0.5 kHz 1.5 108.0
1 kHz 13.8 430.5
2 kHz 3.8 321.3
4 kHz 4.3 84.7
8 kHz 3.5 22.7
16 kHz 1.2 19.5
l STANDARD DEVIATIONS
0.125 kHz 1.6 34.0
0.25 kHz 3.1 55.3
0.5 kHz 2.1 106.0
1 kHz 29.5 367.0
2 KkHz 6.5 264.1
4 kHz 3.7 77.2
8 kHz 1.7 37.0
16 kHz 1.6 22.4
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1746R

0.125 kHz 4 5 12 43 60 0 1

0.25 kHz 2 4 10 15 29 2 2

0.5 kHz 2 11 10 16 37 1 2

1 kHz 3 126 114 30 270 2 7

2 kHz 1 104 101 25 230 0 2

4 kHz 2 27 43 10 8u 1 3

8 kHz 1 2 1 8 11 0 0

16 kHz 0 2 7 8 17 0 0

TOTALS 15 282 299 155 736 6 17
CHINCHILLA R1826R

0.125 kHz 1 9 36 40 85 0 2

0.25 kHz 1 8 11 25 44 0 0

0.5 kHz 6 91 44 9 144 1 0

1 kHz 4 320 289 55 664 1 8

2 kHz 3 247 241 259 747 41 22

4 kHz 11 92 85 36 213 9 8

8 kHz 1 0 4 2 6 0 0

16 kHz 1 18 29 17 64 1 4

TOTALS 28 785 739 443 1967 53 44
CHINCHILLA R1854R

0.125 kHz 2 10 10 29 49 0 1

0.25 kEz 2 7 7 10 24 3 3

0.5 kH- 1 11 8 5 24 0 4

1 kg 0 38 22 1 67 0 15

2 kHz 1 34 32 47 11 0 5

4 kHz 4 42 39 53 134 1 3

8 kHz 9 30 34 34 98 6 8

16 kHz 0 0 1 3 4 0 0

TOTALS 19 172 153 188 513 10 39
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES
l 1st ROW 2nd ROW 3rd ROW NET
INNER  OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS
l CHINCHILLA R1866R
0.125 kHz 3 4 5 8 17 0 3
0.25 kHz 9 11 8 4 23 0 0
0.5 kHz 5 1 7 1 9 0 0
1 kHz 2 2 2 4 8 0 0
ll 2 kHz 0 2 2 4 8 0 0
4 XHz 0 1 1 1 3 0 0
8 kHz 0 2 2 1 5 0 0
16 kHz 0 1 2 3 6 0 0
TOTALS 20 24 29 26 79 0 3
CHINCHILLA R1868R
0.125 kHz 0 16 38 64 118 0 0
0.25 kHz 1 61 48 58 167 0 0
0.5 kHz 5 122 134 29 285 0 2
1 kHz 74 321 337 248 906 162 140
2 kHz 17 95 232 83 410 4 15
4 kHz 5 5 26 4 35 0 0
8 kHz 10 4 1 6 11 0 0
16 kHz 2 4 3 3 10 0 0
TOTALS 115 629 819 495 1943 166 157
CHINCHILLA R1887R
0.125 kHz 0 9 24 35 68 1 0
0.25 kHz 2 11 5 40 56 0 0
0.5 kHz 1 88 48 13 149 0 1
1 kHz 0 247 295 126 668 0 1
2 kHz 1 132 168 120 420 : 11
4 kHz 4 8 27 8 43 0 0
8 kHz 0 0 4 1 5 0 0
16 kHz 4 6 6 4 16 0 1
TOTALS 12 501 577 347 1425 2 14




A302

I Cochleograms and PTS Audiograms

for Individual Animals
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A309

Summary Data for the Group Exposed to:

155 dB, 100X, 1/10M

Animal #
1914 - Completed the Entire Protocol
1911/ - Completed the Entire Protocol
1970 - Completed the Entire Protocol
1999 - Completed the Entire Protocol

2066 - Completed the Entire Protocol
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155 &8 100X 1/10M

PRE~EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1914 19.2 9.2 14,2 -0.8 12,5 5.8 Hkkkk
1917 10.6 12.5 14.2 -7.5 2.5 2.5 kkkkk
1970 2.5 -5.8 0.8 -0.8 4.2 12.5 kkkaxk
1999 7.5 0.8 9.2 -6.7 10.8 14.2 30.0
2066 7.5 9.2 9.2 0.8 4.2 17.5 kiksk
Mean 9.5 5.2 9.5 -3.0 6.8 10.5 30.0
S.D. 6.2 7.5 5.4 3.8 4.5 6.2 hkhkk

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1914 35.8 37.5 39.2 20.8 17.5 24.2  ‘kkkk
1917 17.5 12,5 10.8 -6.7 2.5 10.8 Fhkkx
1970 9.2 4.2 9.2 -6.7 14.2 24.2 ‘kxkkx
1999 32.5 22.5 47.5 69.2 80.8 85.8 ki«
2066 4.2 5.8 5.8 -0.8 5.8 14.2 kkhak
Mean 19.8 16.5 22.5 15.2 24.2 31.8  ‘hkkux
S.D. 14.0 13.8 19.3 32.2 32.3 30.8 k%

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1914 16.7 28.3 25.0 21.7 5.0 18.3 kkxx
1917 6.7 0.0 -3.3 0.8 0.0 8.3 Hkkkk
1970 6.7 10.0 8.3 -5.8 10.0 11.7  ‘exkxx
1999 25.0 21.7 38.3 75.8 70.0 71,7 edkknxk
2066 -3.3 -3.3 -3.3 -1.7 1.7 =3.3 kkkxk
Mean 10.3 11.3 13.0 18.2 17.3 21.3 ‘ikkkxk
S.D. 10.8 13.6 18.3 33.9 29.7 29.2  ‘kkkkx




TEMPORARY THRESHOLD SHIFT (dB)

155 dB 100X 1/10M

Frequency 0.5 kHz
Animal\Hr 0 2 8 24 240 Max
1914 63.3 63.3 48.3 38.3 18.3 63.3
1917 36.7 31.7 31.7 6.7 6.7 36.7
1970 25.0 15.¢ 10.0 5.0 -5.0 25.0
1999 45.0 40.0 20.0 20.0 5.0 45.0
2066  25.0 5.0 5.0 20.0 5.0 25.0
Mean 39.0 31.0 23.0 18.0 6.0 39.0
S.D. 16.0 22.7 17.5% 13.4 8.3 16.0

Frequency 2.0 kHz
Animal\#r O 2 8 24 240 Max
1914 63.3 63.3 53.3 43.3 33.3 63.3
1917 53.3 43.3 33.3 8.3 -1.7 53.3
1970 36.7 21.7 11.7 11.7 1.7 36.7
1999 53.3 43.3 28.3 18.3 -~1.7 53.3
2066 43.3 13.3 3.3 23.3 -1.7 43.3
Mean 50.0 37.0 26.0 21.0 6.0 50.0
S.D. 10.3 19.8 19.5 13.8 15.4 10.3

Frequency 8.0 kHz
Animal\gr O 2 8 24 240 Max
1914 75.0 70.0 70.0 40.0 15.0 75.0
1917 60.0 50.0 20.0 -5.0 5.0 60.0
1970 53.3 23.3 8.3 -1.7 13.3 53.3
1999 36.7 36.7 36.7 16.7 6.7 36.7
2066 53.3 23.3 3.3 48.3 3.3 53.3
Mean 55.7 40.7 27.7 19.7 8.7 55.7
S.D. 13.8 19.8 26.9 24.0 5.2 13.8

A311




A312

0°0 8°0T AR 8°81 ¢°ST 6°¢t1 V11 V'8 9°L 1°6 (Ly-1 ) -°as
g5 °¢Z8 S°TL S°vb S°TY S°6¢ g1 S 9% G°S9 S°v9 §°69 (69°7 ) uesy
678 S°LS S LT §°2¢ §°Z¢ §° L2 GTLE §°Z8 S5°Z9 629 (€6°C ) 9907
§°Z8 G L8 5°28 S°LS S LY RAS S°LS 429 S L9 G°L9 (S9°FV ) ©666T
g°Z8 S°L9 ST LY S °ZP S 2y S°Zy S°Ly S Ly s°2L S°LL (T0°T ) O0L6T
s Z8 S°ZL G°Z¢ §°2¢ S LT S LT G° ¢t S 1A §°2S (LE°E ) LI6T
S°Z8 S 2L 5°79 §°¢C9 §°LS 528 S LS §°79 S°L9 S°L9 (6F°T ) ©¥I6T
aansodxg-1804 (gdp 01-0) Tewmtuvy
S°t /Al AN LS 9°L §°9 Al L'z S°S L'C S'9 {62°T ) -a-s
§°78 S°09 SR 43 = 14 9°92 S°'1E S 0% S 18 RS §°89 (08°'Z ) ueay
q°78 S 2y G°Z¢ §'LZ g9 Le g2zt S Zh §'2S $°Z9 S°Z9 (E1°T ) 990
c°Z8 §°ZL §°LZ §°2¢ §°¢¢ "R R4 s°Zh 6 2% S°L9 §°L9 (0£°¢ ; 6661
S°LL §°¢CS S Z¢ §°CT S°LT S*Le G'LE L4 §°29 S LL (p9°V ; OL6T
S°L8 S LL STLE §°2¢ S*L2 G*LE 9 LE 5°ZS S°LS Szt (29°2 ) LieT
§°¢C8 CRFAY STy S°Le §° LT g 2t STy 8°LS q°29 §°Z9 (Z€°T ) ®I6T
sansodxg-aig (gp 01~0) Tewrtuy

00Z°Z 00£°T 0SL°0 0S9°0 009°0 0ZS'0 O00P°0 OQOE"0 00Z°0 OST°0  :(zHY) 12)sey

ZHY §°G :Aouenbaig aqoag

WOT/T X00T aP 66T :dnoio (1d4S €9p) SCIOHSTUHI GHNSYW




A313

9°L L*S L°vT g6t S 2T AR 0°21 L7t 99 T°L (oL°0 ) -as
§°08 6°€L S°99 SRy S he g°8t §°0S §°LS S°eL g'ZL (88°T1T ) uwesu
G°L8 9 2L §°LS S L 6 ¢c g ¢ S°LY §°LS S LL GLL (L8°T ) 990z
S°L9 S°P9 5°ZS S LE S 2P QLY §°LS S LS S°ZL S°L9 (ZL°T ) 6661
9°Z8 S°LL §°LS S°LE S°LZ S°LZ S°Zv §°28 9 LS G°L9 (8T°T ) O0L6T
G°Z8 S LL 5°¢8 S Zh 9 LZ 62t S°LE S v S°LY9 S°L9 (6S°T ) LI6T
§°Z8 S LL 5°Z8 S LL §°2S 5°Z9 9 L9 S°LL g°Z8 g°Z8 (S0°t )} °PI6T
ainsodxg-3sog (ap 01-0) TeWTIUY
L9 AR L°91 P°1T L6 0°0T % (A §°g g°S (06°0 ) -azc
9°6L §°6S G 99 §°9¢ S°vC 9 ¢t S 8% §°9¢9 S*gL G'€L (007 ) uesy
g°Z8 S°LL §°79 R4 S LT ST §°2s g*29 q°¢8 §'z8 (€1°¢ ) 9902
g 28 g ZS S°Z¥ G622 S LT §°LE g°Zs §°Lg S°2L S'ZL (TZ°Z ) 6661
§°L9 S°LY §°Zs g Z¢ ¢ 71 S LT S°Zv G628 §°ZL G°L9 (9v°CT ) oL6T
G°¢8 S°ZL §°28 9°2s S LE 9 LE S LY S°LS S°LY S°ZL (TT°T ) L16T
§°¢8 S°lp SR g Z¢ S LT S°LZ S° LY S°2ZS S ZL S'zL (L6°0 ) P®I6T
aansodxg—a1g (gp 07-0) Tewrtuy

00s°C 006°T 0QOL'T 00E'T 0SO0°T 008'0 0SS0 00P'0 00Z°0 OST0 :(zHY) 19ysey

ZHY T :Aousnbaiy agoag

WOT/T X00T &P GST :dnoio (71dS €p) STIOHSTNHI QISYH




A314

9T rak Y4 LT Z°ve 9°02 Z°81 8°ST L°91 Vvt v'L (pP°T ) "qa°s

S°9L G55 S 05 S°Zh G°LE S°bh S Ty o1 S bb S°89 (€0°% ) uesy

G /8 gzt G°Z€ 571 22 §°2C G5 22 G°Z¢ §°Z¢ S°L9 (€Z°% ) 9902

S Z8 S°LL SLL L9 S 79 G°LS 5°2ZS §°ZS G TP §°ZL (91°Z ) 6661

578 G°LS S°LE a4 2T S°Z¥ g 2r S°Zv S°LY S°L9 (VYT°9 ) OL6T

528 S zZL 5°2S a4 g zZ g zg G°Z¢ 621 g zZg §°LS (9F°€ ) LI6T

S LYy S°LE §°25 S L9 S°LS S°L9 G629 G°Zs S L9 S°LL (9T°% ) ©¥I6T
ainsodxz-3s04 (gp 01-0) Tewtuy

7°0T 1T 9°L 9°6 0° 1T LS Lz '8 s S'v (g€8°T1T ) -as

S bL S LY G°Gf G £g S bz g 0¢ G 6€ g 8¢ 5°0S S°vL (96°T ) uesy

5 ZL g°z¢ 5 LT G zg S LT G LT G LS g°zs S°LY S°2L (LS°F ) 9902

5°Z8 S LY G Zh G LT G LT G 2¢ S°Z% a4 g 2S S°LL (VZ°S ) 6661

S°LS S T S LT A4 S LT S22 S LS S LT S Ty c Ll (Zv T ) oLe6T

S'LL G 29 G Zh S LY S Zv G°LE a4 S LY 5°2S G°L9 (TI€°T ) LI6T

5°Z8 5°2S G LE G LE S LT 43 S LE G TV S LS S°LL (8Z°T ) ¥I6T
aansodxm-a: g (gp 01-0) Tewtuvw

000°% 00S°€ 000°€ 00Z'Z 0S0°C OOL°T OOCE'T 0Q06°0 OSL'0 O00€°0 :(2HY) 19ysew

ZHY 0°2 :Aouenbail aqoig

WOT/T X00T @P GGT :dnoio (71d4S 9P) SAIOHSTHHY AENSYW




A315

¢ LT 8°1Z 1°12 Al 44 0°82 ¢ 62 (A X4 L°vT LT 9°6 {v6°06 ) -a-s
S° 79 §°!S G°SPh S 6€ G°Gt S 9t S L §-9g S*1§ G°€9 (/[8°CT ) uesy
S°L8 S°LL STy gzt S°LT S LT S*Ly §°Z§ S*LYy S°LL (g£°Z ) 9902
S°L8 g°Z8 5°Z8 g°Z8 G'Z8 $°L8 S°L8 g°Z8 S LL G 25 (»xxxx) 6661
g°2s §°2v S°LE S°¢2 QLT S°LT g2t S°LY S°LYy S°L9 (€£°2 ) oLeT
g°Z9 6°Z§ g Z¢t S Lz SRR AT LT Gzt S LY S Zh 6°lS (S6°¢t ) LI6T
ez 5 ¢ g-z¢e 43 §°LE 9°Z¢ S LE S°ZS g Ty 679 (=xxxxe) PI6T
ainsodxg-3sod (gp 01-0) Tewrtuy
T1°€C 7 91 1°9 '8 L°S §°9 0°1T LS C'ET L9 {(€6°0 ) -a-s
§°69 G €S IRVAS 5*9¢ S°PT S°€2 §°G¢ 5709 S 28 S°0L (60°% ) uesan
S°L8 S °CL §°LE q°2¢ q°Z¢ g L2 §°28 g ¢S S°L9 S*LL (TL°t ) 9902
S°LE S°LZ §°Z¢ S° LT S*L g e §°zZ¢ S°Ly S°Ly S*ZL (90°S ) 6661
S°Z8 S°LS S LYy S°Z¢ S°LT S L2 G LE 6°Z8 5°LS g2L (9L°%v ) oOL6T
S°L8 S°LS S°Z¢ S LT S T §* L2 G °2¢ §°LS G°LS 6°L9 (2Z'v ) L16T
g ¢S G528 STLE g Z¢ g Z1 c°Z1 g 2 g °Ch G 2t §°29 (0L°7 ) ©®iI61
ainsodxg—-91g (gp 07T-0) Tewtuy

000°9 009°S 000°S 00S'FP 00T°V 00S'€E 000°€E 00Z°T OOE'T OSH°0 :(2ZEY) JIoySen

ZHY O°F :Kousnbailg sqoid

WOT/T X00T €P GST :4no1H (71dS 9P) SATIOHSHNHI TENSWW




A316

L6 0°sT 9781 97971 7214 9°82 q°2¢ 0°qT L vl (A} (yS°1 ) -°as
S'6L S L9 g°9g 0°LE S°6t gzt S°EY §°LS 699 G°gL frL°g ) ueay
S°L8 §°L9 §°ZS g5°Z¢ S LT S LT S 2y S°LS S° Ly S°LL (80°T ) 9902
§°Z8 G°Z8 g°Z8 0°99 G °¢8 G°Z8 G°Z8 §5°Z8 5°Z8 G'L9 (99°S )} 6661
g°Z8 G°Zs g Zv gLz R4 4 S LT §°LZ §°2§ 5°Z8 G Lt (T9°% ) 0461
§° 79 §°¢S S°LE g 22 §°Z¢ S T S°¢C¢t STy ST LY G'Z9 (8T°v ) L1617
S8 g 28 g9 G LE 922 §°22 G ¢ §°2¢ §°28 G°Z8 (S€£°Z ) PpI6T
sinsodxg-31s0g (ap 0T-0) Tewrtuy
6°LT 0°92 1°92 6°21 0°21 AN 6°21 6°¢1 bl S P (67 ) -a's
S 0L §°Z9 SR 9°8¢ $°6 §°97 §°9¢ STV §°9¢9 S°'GL (LE£°p ) uesy
g°Z8 §°Z8 §°LS A4 5°2¢ S°LE A S Ly §°L9 G'z8 (60°9 ) 9902
g 78 STLL FA] G°LE s°z- 621 S°LZ S Ly S LY S°LL (€8°L ) 666T
§°79 S°L9 S°L9 §°C¢ §°¢¢ S LT gzt §°Z8 g% G°ZL (88°CT ) oOL6T
§5°Z8 S°L9 §°z¢ §°¢1 §°¢ S°L S°L S°LT S° LS S°ZL (8%°T ) LI6T
A S LT 821 S LT s A g 22 A RA G'zL (LS°E ) ©pI61
a1nsodxa-aig (gp 01-0) Tewiuy

000°%T 00L°CT O000°TT 00E"6 00T'8 000°L 006°S 00S°C O0E"T OSHP°0  :(2HY) 19%SeW

ZHY 0°8 sfousnbaig aqoig

WOT/T X00T 8P 6ST :dnoin (1dS 9P) STIOHSIWHI AINSVH




A317

Z°8 6°81 8¢z 172 4 L°TC §°CC 0°0¢ 9°61 LT 70T (Tpy°€ ) -a's

SRl S°68 S° 1S S 6b S°Gp IR 1A g° 09 5°pS S'v9 (99°'t ) uesy

9°L8 S°LL 9°L9 S°LS g°z¢ S LT g° LS §°7S S°LS 3°Ls (ov°g ) 990z

S L8 g°Z8 $°¢8 g°C8 g°Z8 g°Z8 9°Z8 g°Z8 s°78 678 (xxxxx) 66671

g°zL S LY Q°LE S°Zh g 2% S Ly S°Ly S LY S°Ly §°z9 (zL'e ) oLet

S ZL §°Zv §°2¢ S°Le S LT S°LT 97 L2 g°Ct Ly G°LS (€6°T ) L16T

G- 2L S°LY S LY S°LE S°Ch gy S°LY g LE S°LE §°Z9 (09°0 ) ¥PI6T
ainsodx"-31504 (gap 01-0) TewIuy

S 11 L°ZT A 1°L ¢°8 99 A 1°6 LS 7ot (19°% ) -a's

§°G9 §°LS §°9¢ R4 §°82 9°1¢ S°¥b S Ay 8°5p S5'v9 (66°g ) ueay

S L/ S°7L S°LE S LE g°zZ A §°Z9 STy g°2§ §°Z8 (Z8°ET) 9902

S L G°L9 S°LE §° LT §°z¢C §°LT q°LE S L S LE G°LS (€SP ) 666T

S LYy G LY g°ze S°LE S°LE gL g°Z¢ q°C¢t S°LY S°LS {E6°T ) O0Lel

9° L9 §°LS G°Zy g°2¢ 5°CC § LT §°ZS S Ly P4 §°29 (86°¢ ) LT6T

S°29 S°Zv g°Z¢ S°LE 9 LE S°Zv S°LE S°Ly gLy §°29 ({zZ,L°t ) ¥PT6T
aansodxg—a1g (gp 01-0) Tewrtuy

000°9T 00S'vT 000°€ET 000°ZT 00S°TT 000°IT 000°6 000°L 000°% GOC'T  :(zHY) I9)SEN

ZHY Z°T1 :Aouenbaiz aqoiag

WOT/T X00T 9P GST :dnoio (145 9P) SOIOHSTIHL AINSVH




A318

The Group Mean Recovery Curves

Measured at Three Test Frequencies
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l The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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SHOCK TUBE EXPOSURE
155 dB, 100X, 1/10 MIN

TOTAL NUMBER OF CCCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW 3RD ROW
ANIMAL INNER OUTER OUTER QUTER
NUMBER HAIR HAIR HAIR HAIR
CELLS CELLS CELLS CELLS
R1914R 235 1072 1026 811
R1917R 15 175 151 193
R1970R 19 65 62 104
R1999R 194 88. 904 862
R2066R 4 31 26 43
GROUP MEAN 93
S.D. 112
TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS
COCHLEA CENTERED AT THE FREQUENCIES INDICAT
OCTAVE BAND INNER
CENTER HAIR
FREQUENCY CELLS
GROUP MEANS
0.125 kHz 2.0
0.25 kHz 1.6
0.5 kHz .4
1 kHz 5.2
2 kHz 19.8
4 kHz 28.4
8 kHz 29.2
16 kHz 6.2

STANDARD DEVIATIONS

0.125 kHz
0.25 kHz

0.5 kHz
kHz
kHz
kHz
kH2z
kHz

O CO b D

=~ O U1 W

Owwoowm [ M
. . . . . (]

D= OWWOWNWO
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TOTAL
QUTER
HAIR

CELLS

2909
519
232

2647
100

1281
1378

OF THE
ED

OUTER
HAIR
CELLS

71.4
48.0

190.2
222.8
255.6
241.8
194.2

51.8
28.5
25.2
238.8
389.8
386.2
442.4
411.4
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER QUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1914R

0.125 kHz 0 51 50 55 156 0 3

0.25 kHz 3 14 23 23 60 2 0

0.5 kHz 0 30 22 20 72 e 3

1 kH=z 4 262 246 102 610 11 47

2 kHz 89 310 308 297 915 168 134

4 kHz 134 310 305 294 509 275 190

8 kHz 2 86 66 17 169 2 10

16 kHz 3 9 6 3 18 0 1

TOTALS 235 10672 1026 811 2909 458 388
CHINCHILLA R1917R

0.125 kHz 5 12 19 34 65 0 6

0.25 kHz 1 15 1e 59 84 0 1

0.5 kHz 2 23 14 19 56 4 €

1 kHz 3 63 48 20 131 3 14

2 kHz 3 37 44 48 129 6 6

4 kHz 0 20 13 9 42 1 1

8 kHz 0 3 2 2 7 0 2

16 kHz 1 2 ] 2 5 0 0

TOTALS 15 175 151 193 519 14 34
CHINCHILLA R1970R

0.125 kHz 1 9 3 18 30 0 0

0.25 kHz 1 2 1 20 23 0 0

0.5 kHz 0 3 12 12 27 0 0

1 kHz 14 38 35 35 109 27 13

2 kHz 0 6 3 7 16 0 0

4 kHz 0 3 5 7 15 0 0

8 kHz 1 1 1 0 2 0 0

16 kHz 2 2 1 5 8 0 Y

TOTALS 19 66 62 104 232 27 13
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES
1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER

HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1999R

0.125 kHz 3 13 28 36 77 0 1

0.25 kHz 2 37 13 8 58 5 3

0.5 kHz 0 14 33 7 54 0 0

1 kHz 5 24 43 21 88 6 5

2 kHz 7 17 10 16 42 0 1

4 kHz 7 103 104 101 308 6 5

8 kHz 142 341 341 341 1023 193 6

16 kHz 25 310 310 310 930 3 8

TOTALS 194 881 904 862 2647 213 29
CHINCHILLA R2066R

0.125 kHz 1 4 8 17 29 0 0

0.25 kHz 1 4 2 9 15 0 0

0.5 kHz 0 3 1 5 9 0 0

1 kHz 0 7 1 5 13 0 0

2 kHz 0 4 4 3 11 0 0

4 kHz 1 3 0 1 4 0 0

8 kHz 1 1 6 1 8 0 0

16 kHz 0 4 4 2 10 0 0

TOTALS 4 31 26 43 100 0 0
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' Cochleograms and PTS Audiograms

for Individual Animals
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Summary Data for the Group Exposed to:

Animal #

1973
1843
2013
2035
2057
1972

160 4B, 1X

Completed the
Completed the
Completed the
Completed the
Completed the

No Histology

Entire
Entire
Entire
Entire

Entire

Protocol
Protocol
Protocol
Protocol

Protocol

Available
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160 dB 1X

PRE-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1843 29.2 19.2 17.5 -2.5 29.2 35.8 50.8
1972 32.5 17.5 19.2 15.8 24.2 31.2  hkkkxk
1973 23.8 14.2 21.3 14.2 30.8 26.3 ‘kkkkx
2013 19.2 13.8 14.2 12.5 20.8 19.2  kkkwx
2035 25.8 14.2 22.5 16.3 29.2 32.5  kkkik
2057 22.5 15.8 22.5 17.5 42.5 29,2 ‘kkkix
Mean 25.5 15.8 19.5 12.3 29.4 29.0 50.8
§.D. 4.8 2.2 3.3 7.4 7.4 5.8 kxkki

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1843 17.5 9.2 14.2 0.8 27.5 35.8 40.8
1972 30.0 19.2 22.5 14.2 37.5 43,7  ikkkkk
1973 19.2 14.2 17.5 15.8 40.0 35.0 k%
2013 17.5 12.5 19.2 19.2 25.8 19.2 kkkkx
2035 28.2 17.5 22.5 20.8 35.8 35.8  ‘kkikxk
2057 29.8 12.5 20.8 12.5 34.2 24.2  kkkkx
Mean 22.4 14.2 19.5 13.9 33.5 32.3 40.8
S.D. 5.7 3.7 3.2 7.1 5.6 9.0 Kkkkxk

PERMANENT THRESHOLD SHIFT (dB;

Animal\kHz 0.5 1.9 2.0 4.0 8.0 11.2 16.0
1143 -11.7 -10.0 -3.3 3.3 -1.7 0.0 -10.0
1972 -2.5 1.7 3.3 -1.7  13.3 12.5 kkdx
1973 4.6 0.0 -3.7 1.7 9.2 8.7 Khkkx
2013 -1.7 -1.2 5.0 6.7 5.0 0.0 Hxxkx
2035 3.3 3.3 0.0 4.6 6.7 3.3 Hdkkkx
2057 -1.7 -3.3 1.7 5.0 -8.3 5.0 kixx
Mean -~3.1 -1.6 -0.1 1.6 4.0 3.3 -10.0
S.D. 4.9 4.7 3.6 4.3 7.8 6.4 *hkkk
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240 Max

0.5 kHz
24

160 4B 1x

Frequency

0

TEMPORARY THRESHOLD SHIFT (dB)

Animal\Hr
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The Group Mean Recovery Curves

Measured at Three Test Frequencies
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The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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SHOCK TUBE EXPOSURE
160 dB, 1X

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW 2ND ROW 3RD ROW TOTAL

ANIMAL INNER OUTER OUTER QUTER OUTER
NUMBER HAIR HAIR HAIR HAIR HAIR

CELLS CELLS CELLS CELLS CELLS

R1973R 15 19 65 95 179
R1343R 13 36 59 104 199
R2013R 18 89 100 95 284
R2035R 17 42 37 100 179
R2057R 20 72 90 77 239
GROUP MEAN 17 216
S.D. 3 45

TOTAL SENSORY CELL LOSSES OVER OC+AVE BAND LENGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE BAND INNER OUTER
CENTER HAIR HAIR
FREQUENCY CELLS CELLS

GROUP MEANS

0.125 kHz 5.8 53.2

0.25 kHz 2.8 38.8

0.5 kHz 1.8 34.4

1 kHz 1.0 34.4

2 kHz .6 9.8

4 kHz 1.0 19.0

8 kHz .8 9.8

16 kHz 2.2 14.2

STANDARD DEVIATIONS

0.125 kHz 3.1 9.1
0.25 kHz 1.6 17.9
0.5 kHz .8 6.7

1 kHz 1.2 19.2

2 kHz .9 6.6

4 kHz 1.0 18.6

8 kHz 1.8 9.0

16 kHz 1.6 9.3
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R2035R

0.125 kHz 9 8 9 44 61 0 0

0.25 “Hz 4 4 1 25 30 0 0

0.5 kHz 2 6 15 12 33 3 0

1 kHz 0 7 2 2 11 0 0

2 kHz 1 1 0 0 1 0 0

4 kHz 1 1C 6 1 ' 17 5 5

8 kHz 0 1 0 1 2 0 0

16 kHz 0 3 2 15 20 0 0

TOTALS 17 42 37 100 179 8 5
CHINCHILLA R2057R

0.125 kHz 5 10 14 19 43 0 1

0.25 kHz 4 10 5 14 29 0 1

0.5 kHz 3 11 17 9 37 0 2

1 kHz 1 i9 32 11 62 0 4

2 kHz 0 3 6 5 14 0 1

4 kHz 0 6 5 3 14 0 0

8 kHz 4 6 4 8 18 1 1

16 kHz 1 4 5 2 15 0 0

TOVALS 20 72 90 77 239 1 11
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l Cochleograms and PTS Audiograms

for Individual Animals
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Summary Data for the Group Exposed to:

Animal #§

1714
1764
1776
1778
1779
1785

Completed
Completed
Completed
Completed
Completed
Completed

160 dB, 10X, 1/M

the
the
the
the
the
the

Entire
Entire
Entire
Entire
Entire

Entire

Protocol
Protocol
Protocol
Protocol
Protocol

Protocol
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160 @B 10x 1M

PRE-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1714 17.5 10.8 22.5 -0.3 19.2 24.2 35.8
1764 7.5 -0.9 5.0 ~7.5 1.2 ~2.5 kkrkx
1776  19.2 5.8 12.5 4,2 10.8 25.8 wkakk
1778  29.2 17.5 20.8 12.5 24,2 32.5 kkkkx
1779 7.5 4.2 7.5 4.2 20.6 27.5 #xkkx
1785 19.2 10.8 17.5 9.2 24.2 24,2 #xk*x
Mean 16.7 8.1 1i4.3 3.6 16.7 21.9 35.8
S.D. 8.2 6.4 7.2 7.1 9.0 12.4 hkrkx

POST-EXPOSURE THRESHCLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1714  19.2 7.5 20.8 4.2 27.5 29,2 hkkkx
1764 22.5 29.2 32.5 -0.8 7.5 0.8 12.5
1776 24.2 12.5 15.8 9.2 14.2 27.5 kkkkk
1778  37.5 19.2 24.2 14.2 30.8 42.5 hkxkx
1779 12,5 7.5 7.5 5.8 15.8 22.5 kkkxk
1785 30.8 15.8 17.5 9.2 24.2 32,5 kkkx
Mean 24.4 15.3 19.7 6.9 20.0 25.8 12.5
S.D. 8.8 8.2 8.4 5.1 8.9 13,9 tkkrt

PERM2’TENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1714 1.7 -3.3 -1.7 5.0 8.3 5.0 knkk
1764 15.0 30.C 27.5 6.7 6.2 3.3 kkkx
1776 5.0 6.7 3.3 5.0 3.3 1,7 Hkxkx
1778 8.3 1.7 3.3 1.7 6.7 10.0 kkxk
1779 5.0 3.3  G.0 1.7 5.0 ~5.0 rkxxk
1785 11.7 5.0 0.0 0.0 0.0 8.3 kkkwk
Mean 7.8 7.2 5.4 3.3 3.3 3.9 skkkk
S.D. 4.9 11.7 11.0 2.6 5.0 5.3 kkkxx
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160 dB 10X 1M

TEMPORARY THRESHOLD SHIFT (dB)

Frequency 0.5 kHz
Animal\Hr 0 2 8 24 240 Max
1714 15.0 5.0 0.0 0.0 -5.0 15,0
1764 55.0 65.0 55.0 40.0 20.0 65.0
1776  13.3 8.3 8.3 -1.7 -1.7 13.3
1778 13.3 -6.7 -1.7 -1.7 -1.7 13.3
1779 15.0 10.0 10.0 5.0 5.0 15.0
1785 3.3 3.3 8.3 8.3 ~1.7 8.3
Mean 19.2 14.2 13.3 8.3 2.5 21,7
s.b. 18.1 2586 21.0 16.0 9.2 21.4

Frequency 2.0 kHz
Animal\Hr O 2 8 24 240 Max
1714 35.0 30.0 10.0 -5.0 -10.0 35.0
1764 57.5 72.5 67.5 47.5 37.5 72.5
1776  20.0 10.0 10.0 0.0 5.0 20.0
1778  26.7 6.7 11.7 6.7 1.7  26.7
1779 15.0 10.0 10.0 0.0 0.0 15.0
1785 10.0 10.0 5.0 5.0 5.0 10.0
Mean 27.4 23.2 19.0 9.0 6.5 29.9
s.D. 17.2 25.6 23.9 19.3 16.1 22.7

Frequency 8.0 kHz
Animal\Hr 0 2 8 24 240 Max
1714  23.3 13.3 13.3 8.3 3.3 23.3
1764 61.3 81,2 36.3 1.2 6.2 81.2
1776 26.7 11.7 11.7 6.7 1.7  26.7
1778  23.3 3.3 13.3 13.3 8.3 23.3
1779 21.7 11.7 11.7 1.7 -3.3 21.7
1785 18.3 18.3 8.3 8.3 -1.7 18.3
Mean 29.1 23.3 15.8 6.6 2.4 32.4
s.D. 16.0 28.8 10.2 4.6 4, 24.1
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Tie Group Mean Recovery Curves

Measured at Three Test Frequencies
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The Group Mean Fermarent Threshold Shift (PTS)

for all Test. Frequeacies
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l The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represerts the threshold of the probe tone.
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SHOCK TUBE EXPOSURE
160 dB- 10X, 1,/MIN

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

ANIMAL INNER
NTJMBER HAIR
CELLS
R1714R 14
R1764R 42
R1776R 41
R1778F 11
R1779R 20
R1785R 32
GROIJP MEAN 27
S.D. 14

1ST ROW 2ND ROW 3RD ROW
OUTER OUTER QUTER
HAIR HAIR HAIR
CELLS CELLS CELLS
86 65 136
569 515 178
65 99 128
59 161 176
100 89 115
104 114 143

A403

TOTAL
OUTER
HAIR
CELLS
287
1262
292
396
304
361

484
384

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE
COCHLEA CENTERED AT TEE FREQUENCIES INDICATED

OCTAVE BAND INNER
CENTER HAIR
FREQUENCY CELLS

GROUP MEANS

0.125 kHz 2.3

0.25 kHz 1.7

0.5 kHz 3.5

1 kHz 4.0

2 kHez 4.8

4 kHz 2.8

8 kHz 6.2

16 kuz 1.3

STANDERD DEVIATIONS

kdz 1.5
kHz l1.¢
kHz 1.4
kHz 6.5
kHz 4.0
kHz 2.0
kHz 8.8
kHz 1.4

OUTER
HAIR
CELLS

62.2
42.5
45.0
98.2
139.3
45.2
28.2
18.7

22.1
25.8
33.4
124.7
259.5
35.8
2AR.1
11.8
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1714R

0.125 kHz 1 12 12 49 73 0 0

0.25 kHz 2 8 9 13 30 0 0

0.5 kHz 4 13 1 8 22 0 0

1 kHz 0 11 17 2 50 0 0

2 kHz 4 12 12 23 47 2 1

4 kHz 1 16 0 132 23 0 0

8 kHz 1 15 7 2 24 2 0

16 kHz 1 5 7 6 18 0 1

TOTALS 14 86 65 136 287 4 2
CHINCHILLA R1764k

0.125 %z 4 6 29 37 ¢3 0 0

0.25 kHz 0 1 6 23 30 0 0

0.5 kHz 3 23 10 9 42 2 2

1 kHz 17 145 142 12 349 0 1

2 kHz 131 319 264 65 668 2 3

4 kHz 5 23 52 20 95 0 0

8 kHz 1 L 0 6 7 0 0

16 kEs 1 1 1 6 8 0 0

TOYALS 4?2 569 516 178 1262 4 6
CHINCHILLA R1776R

0.125 kHz 4 16 28 36 80 1 3

3.25 kHz 1 11 8 19 38 1 1

0.5 kHz 4 3 11 5 19 0 0

1 kHz 0 5 25 21 46 0 0

2 kHz 3 16 16 21 53 0 1

4 kHz 5 5 9 9 23 0 1

3 kHz 23 5 3 S 16 0 1

16 kBz 1 2 4 9 15 0 0

TOTALS 41 65 99 128 2922 2 7
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OQUTER INNER QUTER
HAIR HAIR HAIR HAIR HAIW PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1778R

0.125 kHz 3 4 19 34 57 0 0

0.25 kHz 0 10 18 67 95 0 0

0.5 kHz 1 11 50 48 109 0 1

1 kHz 1 14 53 13 80 0 0

2 kHz 3 10 10 6 26 0 1

4 kHz 3 5 7 4 16 0 0

8 kHz 0 3 4 0 7 0 0

16 kHz 0 2 0 4 6 0 0

TOTALS 11 59 161 176 396 0 2
CHINCHILLA R1779R

0.125 kHz 1 7 3 1 21 0 0

0.25 kHz 4 6 10 11 27 0 2

0.5 kHz 4 6 8 15 29 0 0

1 kHz 2 2 2 10 x4 0 0

2 kHz 0 3 3 3 9 0 2

4 kHz 0 24 33 30 87 0 3

$ kHz 8 19 25 31 75 3 3

16 kHz 1 24 3 2 29 n 0

TOTALS 20 100 89 115 304 3 10
CHINCHILLA R1785R

0.125 kHz 1 14 18 47 79 1 0

0.25 kHz 3 14 12 21 47 0 1

0.5 kHz 5 16 20 13 49 1 3

1 kHz 4 16 17 17 50 0 0

2 kHz 8 12 13 8 33 0 0

4 kHz 3 13 5 9 27 1 0

8 kHz 4 11 15 14 40 1 1

16 kHz 4 8 14 14 36 0 0

TOTALS 32 104 114 143 361 4 5
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Cochleograms and PTS Audiogramns

for Individual Animals




(g4P> Sl1d

A407

X3ddd WOdJ4 JFIONULSIO WI0oL %

001 08 0S Ot ac 9

0c—1

"wwgg "g1 ryibue 1eqo)

‘ Voo V.
/m
\\0«.'[ s A - IO[//// ___:__. ﬁON
. - |
- _
0t
F 09
08
JIUH A3 LN0O----
16K 3INNT—] o,
o JSOL N HTTIHINIHI
"0c 0701 09 0°2 0’1 S0 At 21’0
C(ZH”M1) AJNIND3IdS
- L - [ [ - me "

SS0T 1132 %




(gP> Sld

A408

XddbY WOd4 3IONULSIO HLIO0L %

00l 08 Gs 0)7 0c 0

0Z-1

021

0 1

03 1

"wupz c gz yrbue 1eqoy

AV Jr..\.(\/\ = T
M \ / r 02
0/./ __ /
l’l'll.l.lO/ ”_\ ,_ J \\
/A./._.. L
,,M/. / P F 0D
_. /‘l ...... ll\'\’\\
I SN
LV F09
f\-m
08
m AIYH 43 LN0O----
AdIYH &3INNI— - 001
Je3 LY HITTIHINIHI
02 0°01 0°S g2 0°1 S°0 ¢ 0 el 0

C(ZH”1) AJN3IND3y4

SSO1 17130 %




(dP) SLd

B409

001

X3ddd W04 FINULSIT WUI0L %

03 v 0c 0

08

A 3 A

“wwsE g1 syrbusT (eroy

0<-1 (TN ISASTTSON N x/\«y(\ww«» NAVAVARA Y %% 1[0
v ¥ _,_c___ v //,. _..“
0- T e Voboz
~—— - -4
e
02 1 - Ob
Ob 1 - 03
09 1 - 08
¥IUH ¥3LN0--—--
084 dI1HH AINNT—L 4 5
de LTS HTTIHINIHI
802 0°01 0°S 0°¢2 0°1 S°0 20 2l 0
CZH”) AJN3IND3I¥NS
] - = s C L] - )

SSCT 11130 %




Sld

(8P)

A410

00T

x3ddY W04 3FONULSIT WIO0L %

08

"wwpe g1 fyrbue 1ero)

0Z-1 A Y XA
, v Y <,,”\_..
| L
0 . i _. ' ___.._
o S J
02 1
0b
091
dIUH d31LN0----
00 ] dIHH ¥§3INNI—
~ 9T HTTIHINIHD
80z 0°01  0°S 0°2 01 S°0 <0 <l

(ZH”1) AJN3INB3S

-0

[ 0c

F0b

03

" 08

-001

"0

SS071 71133 %




(P> Sld

A41l

x3ddY W04 FINULSIC WIOL %

001 om 09 ov 0c 0
- ruwsgrgl “cgmch 1elol
I I A VA" TSN, AV 7 s [0
v/ )/ N ; v ) A R \».. AN
Y ANV AV VRV AR Wt
——__ [ )
0 1 B F02
o\.\.\o\ B
0c F0b
0P 1 F 09
9 - 08
JIYH d31N0----
0g - ATEH ¥3INNT—L 7
Q%RRNQ QqqxluzNIu
8°0< 0701 0°S 0°¢ 0°1 S°0 2 0 NH 0
C(ZH”1)> AIN3INB3d4
o _— - (] (] . - [

5SSO0 111430 %




(gP> Sld

A412

x3ddY W04 FONULSIA Wiol &

201 C8 03 857 02 0
"wwgp tgl syrBua 1eqog
0Z- - PENZAVAY s N4 =Y 7
\ .<> ~ _,, \., ‘_\
c_. .I ........ I.QI./. v /c\-
0 - - Tll.\a!lo!lllll?.lllflo F 02 o8
g
7 rop [T
-
—
0% - F09 -
-
6))
03 - r08 ON
dIHH d3LN0----
08 - 3TUH mmzzT!rooﬁ
d6 1Y GTTIHINIHD
802 0°01 0°s 0°2 0°1 579 20 <2170

(ZH"12> AJNJND3N A




Auimal #

l 1638

1775

1782

i 1787

1817

160 dB, 100X, 1/M

Completed the
Comppieted the
Completed the
Completed the

Completed the

l Summary Data for the Group Exposed to:

Entire Protocol
Entire Zrote.s?
Entire Protocant
Entire Protorol

Entire Protocol
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160 dB 100X 1M

PRE-EAPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1698 17.5 10.8 15.8 14.2 24.7 34,2 kkkx
1775 12.5 5.8 14.2 9.2 23.2 22.5 ‘kkkkik
L7182 22.5 19.2 25.8 12.5 27.5 34,2 kkwix
1787 14.2 4.2 -1.7 -9.2 7.5 10.8 #%kdx
1817  30.8 22.5 24.2 10.8 19.2 29.2 ¥k«
Mean 19.5 12.5 15.7 7.5 21.5  26.2 kkkAxk
S.C. 7.4 8.1 10.9 9.5 8.7 9.8 kkixk

POST-EXPOSURE THRESHOLDS (dB SPL)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1698 25.8 14.2 39.2 32.5 50.8 65.8 *¥kkx
1775 19.2 9.2 17.5 20.8 24.2 25.8 k&%
1782 29.2 44.2 45.8 22.5 32.5 47.5 ek
1787 32.5 20.5 11.5 4.5 34.5 37.5 *kkkk
1817 30.8 24.2 29.2 17.5 27.5 27.5 ‘kkkkx
Mean 27.5 22.4 28.6 19.6 33.9 40.8 ‘kxkxx
S.D. 5.3 13.4 14.4 10.1 10.3 16.5 kkxx

PERMANENT THRESHOLD SHIFT (dB)

Animal\kHz 0.5 1.0 2.0 4.0 8.0 11.2 16.0
1698 2.3 3.3 23.3 18.3 26.7 31,7 tkkk%
1775 6.7 3.3 3.3 11.7 -5.0 3.3 Hkwkk
1782 6.7 25.0 20.0 10.0 5.0 13.3 kkhxxk
1787 18.3 16.3 13.2 13,7 27.0 26.7  ‘kkkkx
1817 0.0 1.7 5.0 6.7 8.3 =1.7 kxkkk
Mean £.0 9.9 13.0 12.1 12.4 14,7 k*kk
S.D. 6.6 10.3 8.9 4.3  14.1 14.4 Fxkxxk

Ad414
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160 dB 100X 1M

TEMPORARY THRESHOLD SHIF( (dB)

Frequency 0.5 kHz

Animal\Hr 0 2 8 24 240 Max
1698 10.0 10.0 2C.2 10.0 5.0 20.0
1775 65.0 70.0 55.¢ 10.0 0.0 /C.0
1782 60.0 60.6 60.0 45.¢ -5.0 60.0
1787 8.3 3.3 3.2 3.3 3.2 8.3
1817 6.7 1.7  11.7 L7 -3.3 11.
Fean 30.0 29.0 30.0 14.0 0.0 34.0
S.b. 29.7 33.2 25.9 17.7 4.2 28.8

Frejquency 2.0 kHz

Animal\Hr 0 2 8 24 240 Max
1698 31.7 11.7 6.7 21.7 1.7 31.7
1775 68.2 73.3 68.3 43.3 8.3 73.3
1782 61.7 61.7 61.7 56.7 11.7 61.7
1787 4.2  14.2 9.2 9.2 4.2 24.2
1817 18 3 23,3 18.3 5.3 3.3 23.3
Mean 40.8 36.8 32.8 26.8 5.8 42.8
s.D. 22.7 28.6 29.8 22.7 4.1  23.1

Fraquency 8.0 kHz

Animal\Hr 0 2 8 24 240 Max
1628 43.% 18,3 18.3 23.3 13.3 45.3
1775 58.3 53.5 48,3 18.3 -1.7 58.3
1762 6C.y 60,0 60.0 55.0 5.0 60.0
1787 35.0 25.9 25.0 20.0 5.0 35.0
1817 68.3 53.2 53,3 23,3 -1.7 68.3
Mean 53,0 43.0 11.0 28.0 4.0 53.0
S.D. 11,57 19.8 1£.% 15.3 6.2 13.5




A4l6

i

PoLT ¢ ST 6°1T 6°1T £°0T 8°CT 1°6 0°91 e 9°¢€1 (16°1 ) -a's
S°08 58S 6" g€ G CE G°3C 0°LE S°Gp 0°5S S 79 0°TL (pv-g ) uesy
x0°56 G LS G LE g ¢s G LS STLE 529 £°29 G LS C'L9 {(69°T ) LIST
x0°G6 S LL A S°Ly S LE x(°99 G°LS +0°SL S°LL *0°66 (61°9 ) [L8LT
§5°Z8 9°LY STLY S Ty G Z¢ G2 I“a IR A) 3°L9 €°L9 (89°Vv ) Z8LY
S Ll §°ZS G- Z¢ Stz G 22 S LZ G LE S Lb 529 §°Z9 (SC°Z ) SLLT
qG°29 S°LE §°¢C S°LT §°21 S T G LE §°C 9'LS §°¢t9 (zZ9°Z ) 8691

aansodxd-1sod (gp 01-0) Tewiuy
T°971 T°LT G°S G°9 9'6 8°0T vpT Z°8 oL $*'9 (¥9°0 ) -as
ST LL §°19 S°LE RRAS R4 S92 S°0b 487 €19 §°99 (p9'7 ) uesy
x0°S6 g°Z8 1SR4 S*LE S°LE Sz $°29 §°Z gL S°LL (68°T ) LIST
#0°56 S LL §°C¢t S LT g2t S°LE S LY S LE 9z G°L9 (¥6°Z ) LBLT
g°/9 S Ly ST S LE S$°L2 1R g°CE Sly QL §°29 (Z€°T ) zZ8LT
Sy §°ZS R4 G ze SREAY $°7Z 43 S S"Z9 S°29 (8BP°T ) SLLI
S°L9 S°LY S'LE §5°Z¢ sttt S°LY A4 I°R4 5°29 6°29 (lS°€ ) 8691

aansodxg-aiag (ap 01-0) TeRwWIUY

002°¢ 00E°1T 0s.°0 0S9°0 009°G 026°0 c0%°0 00£°0 00Z°0 0ST°0 :(2HY) 18ysen

ZHY €°0 :Aovenbaig agnaa
W'T X00T €p 0yT :dnoxs (14S 9p) SOICHSTMHI CINSYH
;e . ms ] [ ] > ;n ]




A417

(A4l 0°E1 8°61 S°61 L7991 L1 0°¢T 797 b6 §°¢6 (89°0 ) -a's

g°¢8 0°sL S°19 §°8¢ S 9¢ g 8¢ S°¥s 9°E9 S LL 6°8L (L8°T1T ) uesy

9°¢C8 x(°S8 G 79 S°LE q°LE S Ty S°LS g Z9 S°LL S Ll (26T ) L1381

§°Z01 S5°Z6 G L8 §°LS §°L9 g 79 §°ZL /8 g°Z6 618 (6£°T ) LBLT

G CL TREAS S°L9 6 LS S LY Sy §°LS S°L9 S LL G°Z8 (LV'T ) T8LT

G cL G 29 A S LT S LT §°L2 S LY S°LS §°ZL Szt (0T°2 ) SLLI

G°C8 §°L9 S ¢Ce S° 21 g T¢ S°LT S5°LE §°Zv §°LY S°ZL (/67T ) 8691
aanscdxi-3sod (gp 01-0) Tewriuy

¢ 9T S°67T 8°971 18 L6 6°8 9°6 P 0T 9°6 V'L (b0 ) -a-s

0°6L Q°g9 10 72" 5°C¢ §°G6Z S 6T G e §°Gg< S°TL G°eL (BE"T ) uesy

A S L8 5°28 S 1R A 4 S °Ch g LS 6 ZL G°Z8 §°Z8 (O0T°T ) LI8T

«0°G6 *0°G8 S LS Stz §°ze §°Z¢ S°LY S*LS STLL G°ZL (48T ) L8LT

9 La STLY SRA §°Z¢ sz 5 Z¢ S LE S LY §°LS G'T% (8T'T ) 78LT

g 29 5779 AR 4 4 S°LZ §°LT qg°ce STy S°Ly S°ZL S°LL (¥8°T ) SLLT

§°CL 9° ¢S S v 5T §°22 §°2¢ G Z¢ G 2§ §°L9 G°ZL (Z6°0 ) 86971
aansodxg-51g {(gp 0T7-0) Tewruy

00s"c 006°T 00L°T O0E"T 0SO"T 008°0 0SS°0 00F°0 00Z°0 OST'C :(zHY) 18%Sen

ZHY 0°T :Kousnbaig aqoig

W/T X00T €p 097 :dnoi1o (714S €p) STIOHSTUHI TINSYH




A418

S 11 6°12 S°Z1 9°6 20T 0°¢t1 L°9T L°s1 LTT T°9 (18°1T ) -"@°s
0°98 S 69 5°0S 0 §7 G°9¢ 0°€p S8y S 6% 5°LS S°LL (LT°T ) uesn
x0°G6 x0°SB S §°ZS S°Ly  x0°09 §°2S 5°Z5 G°LS §*zL (LS°T ) LIST
x0°G6  x0°G6 G°L9 G L2 G z¢ G LY g zL s zL ST LL G°L8 (L8'% ) (8LI
x0°06 S Zh S*Ly S LY S°LY S LY §°ZS 2% G°2ZS G LL (265°T ) zZ8LI
5°Z8 §°ZL §°ZS S°Zh S°LZ S LT A4S S Lg S LY gzt (98°T ) GLLI
g L §°2% g z¢ G- L€ S LT G- Z¢ a4 G- Z¢ 528 §*LL (£S5°T ) 8691
ainsodxg-3s04g (gp 01-0) Tewruy
v 0T 0°s 7T S°g e 7 IT 0°s gL 1°6 Z°'y (98T°T1 ) °a-s
J°Z8 G°LS ST Eh 5§ 1€ S £T G g€ G LE S°6€ 5°0S S°IL (60°€ ) ueay
G°L8 5°2S S Zv G LE 5°Z5 G°ZS a4 S LE S°Zh §°L9 (18°T ) LIBT
<G"56 529 S LYy 5722 S22 G Zg h43 S°TE a4 G°TL (6S°T ) L8LI
S°L9 §°ZS 5°Zp $°Zs 5§27 A4 SULE Ly 529 S°L9 (60°%F ) Z8LI
6°Z8 S°LS S°Zh §°2¢ G- LT S°LZ S°T§ G zZE ST LY §'eL (LS°% ) SLLY
S°LL 5° 29 4 §°Zt Gz § 72 G Zh S LY G LS S°LL (8£°Z ) 8691
sansodxg-a1d (gap 0T-0) Tewtuy

000°r 00S'€ 000°€E 00Z°CT 0S0°C 00L'T QOE'T 0060 O0SL°0 QO£ ‘(2HY) 19yseq

ZHY Q°C :Aousnbaig aqoig

W'T X00T €P 097 :dnoin (14S 9p) SAIOHSTUHI TINSVH




A419

P'etl ANA (A ] V°6 P 1T 1°6 1°9 9°L v°L t°8 (10°1T ) -a's
S°08 5799 g 83 S ¢h $°8¢ g e QLY €°qS §°8¢ G°GL (96°g ) uesy
*0°G6 97 L9 §° LS s°Th 8 LT g ¢t S°Ch §°29 G° LS 5§29 (99°¢€ ) LI8T
x0°G6 §°L8 2°29 9 2 §°LZ g LE 9Ly §°Z% 5729 S°LL (SL°V ) (L8LT
S°7L 8779 5°2Z9 §°LS S°Lb S°Ly G°LS S°L9 S°LY G°Z8 (gge°z ) Z8LT
S°L9 §°LS S°LS 9°LE §°2¢ g°z¢ R4 72 S°LS S Ly G6°CT8 (9L°v ) GLLT
§°ZL §°LS §°¢s §°C¢ LT §°2¢ gLy S°LY € LS gzL (€2°7 ) 8691
ainsodxa-350d (gp 01-0) Tewiuy
V'8 §°S S°P 1°9 S'9 [ S°E L'z Lz 1°6 (t$°1T )} -as
S°69 S 8% S ob G°Z¢ §°1¢ 5°8¢C ST §°0¢ S°pS Sy, (00°p ) ueay
§°CL q°Zp S LY S°LE S°LT g Tt S LY §°CS §°LS S*LL (ep ¢ ) LTBI
§°Z9 S LY 9T LE g Z¢ g 2T gL s zh S° LY g S §°29 (LL°9 ) (L§/1
§°29 S LY S LE §°2¢ S°LT §°2C S°LE §°2s §°Zs 9°L9 (L0°f ) zZ8Ll
S°Z8 5°(S STLE 9°LE §°2¢ 9 LZ G Ch R4 g% §°78 (G6°¢ ) GLLl
S°L9 S Ly S Zh g°z¢t S L2 S°C¢ STy S°LY S°LS §°Z8 (EL°Z ) 8697
aanscdxa-asidg (gp 01-0) TRWmiuy

0009 009°S 000°S 005°% 00T°P 00S'€E Q00°E 00Z°T OUE'T OSP"0 :(zHY) 19ysey

ZHY 0°P :Aouenbaig aqoxg

W/T X00T €@P 09T :dnois (1dS 9P) STIOHSTIHI QHMSYW




A420

9L 9°L1 S 8L S°ET T 0T v ET L7111 LS ¥°0T S°IT (I¥'1T ) -as

§°68 0°TL 0°v9 4% g°9¢ S 4 S°LY S°09 € L9 08 (08°T ) ueaW

A 5L S°79 g Ct S LT § ¢ R4 q°ZS g° LY g°zZL (80°T ) LIBT

€'l6 +0°GE ¥0°56 g° 19 ISRA $°29 S°LS 5729 5°¢C8 S°i6 (IE°V ) LBLI

€Zs S°Ly S°LY G LE 5°LC s ¢ §°29 §°Z9 9 LS g*L9 (ST°v ) Z8L1

S LL s°Z¢% 9°ZS S0 §°Le 8 L7 S LE S°LS S°LS s'Z8 (¥8°T ) GLLT

5°¢8 STLL §°279 A STLE STy §°LS S°L9 g ZL g°Z8 £79°T ) 8691
aansodxg-3s0d (gap T1-0) Tewuruw

0°21 0T 678 2°91 78 L8 A 4 7°8 b 6°L {opb°1 )} -a-s

5°08 0°99% G 8% §°Z¢ G°6T1 §°LZ S°EY §$°PS S°T9 STLL (LT°9 ) uesn

5°LL 579 S°Ly S L S°L S°LZ S Ch §°2¢ g 79 6*Z8 (geL°€ ) L181

S°L6 x0°68 5°29 SRrAS S LT s ¢y S°LY §°¢9 S°L9 S LL (68°C ) (8.1

S°L9 9°CSs S LY g°C¢ S LY §°2¢ QLY §°2% §°79 6'zZL (£8°¢€ ) Z8LT

9°L8 S°LL L S°LE s LT 5§22 STLE 5°29 g° LS G°LB {88°C ) SLLY

S 2L §°¢9 STLE g Zt S LT St SR A 4 §°LS G°L9 (EL"E )} 869T
ainsodxg-9idg (gp 01-0) Tewiuy

000°FPT 0OL°ZT OON°"TT 00£°6 NOT°8 000°L 006°9 008°C 00tE°1 0S¥ 0 :(2HY) aeysen

ZHY 0°8 :Aouanbail aqoiag
W/T X00T 9P 09T :dncio (7dS €P) STIOHSHMHI UEMSYW
e [ L] [ ] L] [ ] [ [




A421

8°91 2°81T 6°ET 9°L 1°6 Il 4 a0t L'6 36 PeT (LL°g ) a's
0°2ZL 0°99 S°F G 6% G 6L " 3 4 0°09 S 09 €89 S°1L (op-L ) ueay
G LE 6o LE §° ¢t S°Zh g Le s'ep 0’69 S LY Q' ey 6'Ts (T2 °LT) LiIsT
x0°G6 +C°G8 §°29 S°Lb G Cy R4 S LL G° LY §°L9 G°Z9 (89°5 ) (8LT
S°TL S°L9 §°L9 G°LS S Ly G iy g6'tg §°.9 §°¢9 S°Z28 (66°T ) Z8LI
q°ZL 6°79 S Ly 5°Ch q ¢t G L G LS §° ¢S 9 L9 G°L9 (L L ) SLLT
SRR A S°LL §°LS 5°L8 S°LY Q' Ly G LS S°LY q9°79 S°7L (L9°C ) 86971

ainsodxa-1s0d (ap nT-0) teanuy
V6 L6 ¥ 8 ¢°8 S°9 6°CT 6° 11 9°6 0°s i (e6°1 ) -a-s
S 2L g°Gcg 3°0¥ S [c 5°T¢E g 8¢ q gt 5°8% REAS] G°89 (80°G ) ueay
S L8 §°2S g v §°LE S LE S*LY g s q°29 SRRAY] €'L9 (1T°% ) Liml
€°L9 9 °Zy REA S g 2 9 Z¢ g*Z¢ S°Lb 6 ¢S RA 4 q°¢ZL (0078 ) LBLI
q9°ZL 6°L9 e'¢s gLt §°CE q"Le g 2t LY 9°.LS §°L9 (s6°C ) z8LY
g°ZL G°Z% S 7y S°LE G°Z¢ q ¢t G°LE q°Zy S'LY §°ZL (98°5 ) GLLT
G 29 §°2S G Z¢ g2t g 2% $°CT g 22 S°LE §°LS 5'Z9 (ov'w ) 8691

aansodxg--a1g (gap 07T-0) Tewtuy

000°9T OUS°PT 090 'ET 000°%T O00S'IT 000°TIT GGO°'6 0G0°L 000° P ono° 1 1(aHy]) 19ysen

W'T X00T €P 091

ZHY T°1T

:dnoagn

:Aousnbai1g ajoig

(1dS €pP) STICHSIMHI GANSYW




A422

The Group Mean Recovery Curves

Measured at Three Test Frequencies
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The Group Mean Permanent Threshold Shift (PTS)

for all Test Frequencies
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The Pre and Postexposure Tuning Curves for

Individual Animals in this Exposure Group.

The solid symbol represents the threshold of the probe tone.
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SHOCK TUBE EXPOSURE
160 dB, 100X, 1/MIN

TOTAL NUMBER OF COCHLEAR SENSORY CELLS MISSING

1ST ROW ZND ROW 3RD ROW TOTLL

ANIMAL INNER OUTER OUTER O""{'ER OUTER
NUMBER HAIR HAIR HALR AIR HAIR

CELLS CELLS CFY LS CELLS CELLS

R1698R 10 33 53 66 152
R1775R 24 201 202 203 606
R1782R 34 960 1104 833 2897
R1787R 15 53 69 145 267
R1817R 39 129 149 135 413
GROUP MEAN 24 su7
S.D. 12 1147

TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND LENGTHS OF THE
COCHLEA CENTERED AT THE FREQUENCIES INDICATED

OCTAVE BAND INNER OUTER
CENTER HAIR HAIR
FREQUENCY CELLS CELLS
GROUP MEANS

0.125 kHz 1.4 61.8
0.25 kHz 2.2 60.6
0.5 kHz 1.0 53.2

1 kHz .6 176.0

2 kHz 7.6 235.8

4 kHz 3.0 118.8

8 kHz 7.0 133.4

16 kHz 1.6 26.2

STANDARD DEVIATIONS

0.125 kHz 1.1 18.5
0.25 kHz 1.8 60.3
0.5 kHz 1.0 57.4

1 kHz 1.3 296.0

2 kHz 9.2 416.5

4 kHz 2.1 168.9

8 kHz 5.6 117.7

16 kHz 2.5 28,3
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

1st ROW 2nd ROW 3rd ROW NET
INNER OUTER OUTER OUTER OUTER INNER OUTER

HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS
CHINCHILLA R1698R I
0.125 kHz 0 11 21 30 62 0 1
0.25 kuz 1 7 8 27 42 0 0
0.5 kHz 2 2 9 4 15 1 0
1 kHz 0 2 7 1 10 0 0
2 kHz 0 3 2 3 8 0 0
4 kHz 1 2 1 0 3 0 0
8 kHz 0 1 0 0 1 0 0
16 kHz 6 4 5 1 10 0 0
TOTALS 10 33 53 66 152 1 1

CHINCHILLA R1775R

0.125 kHz 1 10 24 28 62 0 0

0.25 kHz 4 12 7 13 32 0 0

0.5 kHz 0 2 17 10 29 0 0
1 kHz J 23 40 27 90 0 0 |

2 kHz 4 47 45 53 145 4 7

4 kHz 4 49 13 16 78 7 0

8 kliz 10 54 49 49 152 13 16

16 kHz 1 4 7 7 18 0 0
TOTALS 24 201 202 203 606 24 23 1

CHINCE .LLA R1782R

0.125 kHz 1 18 22 49 89 1 0 |
0.25 kHz 2 34 45 89 168 3 3 ‘

0.5 kHz 2 52 83 20 155 2 1

1 kHz 3 266 305 132 703 2 10

2 kHz 21 332 335 306 974 7 117

4 kHz 3 174 157 82 413 2 3

8 kHz 2 67 126 124 317 0 1

16 kHz 0 15 29 31 75 0 0

TOTALS 34 960 1104 833 2897 17 135
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TOTAL SENSORY CELL LOSSES OVER OCTAVE BAND FREQUENCIES

lst ROW 2nd ROW 3rd ROW NET
INNER QUTER QUTER OUTER OUTER INNER OUTER
HAIR HAIR HAIR HAIR HAIR PILLAR PILLAR
CELLS CELLS CELLS CELLS CELLS CELLS CELLS

CHINCHILLA R1787R

0.125 kHz 2 6 14 39 59 0 0

0.25 kHz 0 8 4 22 34 0 0

0.5 kHz 1 3 6 25 34 0 0

1 kHz 0 4 10 29 43 0 0

2 kHz 0 2 3 3 8 0 0

4 kHz 1 4 6 1 11 0 0

8 kHz 11 23 26 23 2 2 6

16 kHz 0 2 0 2 4 0 0

TOTALS 15 53 69 145 267 2 6
CHINCHILLA R1817R

0.125 kHz 3 4 17 16 37 0 7

0.25 kHz 4 17 0 10 27 0 0

0.5 kHz 0 5 21 7 33 0 1

1 kHz 0 4 15 15 34 0 0

2 kHz 13 16 15 13 44 4 4

4 kHz 6 32 29 28 89 2 8

8 kHz 12 42 41 42 125 9 12

16 kHz 1 9 11 4 24 0 0

TOTALS 39 129 149 135 413 15 32




BRI

Cochleograms and PTS Audiograms

for Individual Animals
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